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e DO Run I analysis (PL 423, 419 (1998))
e CLEO measurement
e D muon triggers for Run II
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B Physics at D@ in Run II

SM: FCNC decay forbidden to 1st order
allowed through 2nd order diagrams
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SM: B(b—sutp™) = (6 + 1)i6°
Interest in b — sl

e In SM, with m; known, measurement of
B(b — su*p™) is tantamount to measurement of
2 2

e Scnsitivity to non-SM physics

— charged Higgs boson
— new gauge bosons

- supersymmetric particles
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B Physics at D@ in Run II - 6

Search for Rare B Meson Decays

e Search for the decay process

b— X,uTp~ (BR(SM)= 6 x 1079)
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e In the mass window 3.9 < M,, < 4.9 GeV/c? one
observes 56 events where 68 & 2(stat.)*4(syst.) are
expected from the fit.

e Limits at 90% confidence level:

‘_BR(b — X,ptp) < 3.2 x 1071
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D@ Electron Tri ggers

* Low E; cut for in EM CAL (2.0 GeV)
* Low threshold PS clusters (2.0-.5.0 MIPs)
* Low p;track /charge sign (1.5 GeV/c)

1/4 Detector
B cCAL tower
Bl Pre-Shower
i__7 CFT Layers

 Level l trig_ge-r:
» Matching: T m PS Cluster  (+- 3 strips)
o AL - PS Cluster (quadrant)

« -Level-2 trlgger
« - Matching: CAL - %7’ S clusters in (N, @)
¢ - EM frac m m, AR Le+), M(e-,e+), AD(e-.e+)
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e Motivation

— time integrated CP asymmetry from K, + J/
B; mixing in the x; range 15 - 20
— FCNC b decays etc

e Monte Carlo samples
— NLO QQ: 2<py< 80 GeV/c; upu and ee mode
b— J/Y+ X: J/Y — pu(ee)
— prompt J /4
— B, — D, 4+ pt (two pin the final state)

Bt, — L)., —|— 3 (only one p in the final state)

- QCD background 2iets evts  2-80 6V ppbius
MUH'FM wker L = 215"
e Standard Triggers

— nominal
— modified single p triggers
modified dimuon triggers
o STT Triggers
rates
- efficiencies
e Expected event samples for selected processes

e Conclusions



B Physics at DO in Run II

B Meson Reconstruction

e Reconstruction of J/v’s produced in B — K° + J /1

events
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B Physics at D@ in Run 11 | | ” 9

B-tagging

e The SMT will allow to tag B decays using displaced
secondary vertices or tracks with large impact
parameters.

e Impact parameter resolution in the transversal plane:
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e For B — K, + J /1 events, more than 50% of the
particles produced in B decays will have an impact
parameter significance dy/o(dy) greater than 3.
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B Physics at DO in Run IT 15

Silicon Vertex Trigger

e The Silicon Vertex Trigger relies on the presence of
tracks with large impact parameters.

e For B — K, + J/1 events, more than 80% of the
particles with py > 1.5 GeV/c and | n |< 1.6 come
from B meson decays.
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e A reasonable trigger efficiency can be achieved with
a simple counting algorithm.
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B Physics at D® in Run 1I | | 16

Single Muon Trigger

¢ Investigate various options of a single muon trigger.

Trigger Configuration | L2 Bgd. (Hz) [ ¢ K, (%)
®pr>6,|n|<2 135 - 10.8
’. pr >4, | n|< 2 38.6 23.9
@ pr >4 4 SVT 13.2 17.3

® In case the single muon trigger rate would need to be
reduced, the SVT would be very helpful to preserve
a good signal efficiency.

Single muon + SVT

d Rate

i

.................................

Backeroun

“_2 ................................

0 0.2 0.4 0.6 0.8 I
Signal Efficiency



B Physics at D@ in Run IT 17

Dimuon Trigger

e Play with threshold on both legs of the J/.

‘Trigger L2 Bgd. (Hz) | v K, (%)
e (2 GeV, 4 GeV) 1.1 8.8
e (2 GeV, 2 GeV) 272 20.1
e (2,2) + SVT 7.6 14.9

e The SVT allows to reduce the rate of the low thresh-
old trigger (2,2) while preserving a better efficiency
than (2,4).

10}

QCD Background Rates (Hz)

0 5 o0 13 0 25
Efficiency (%)
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B Physics at DO in Run II 3

Search for b - X ,utp~

Run2 vs Runl Comparison

Runl H - Run2
o [Ldt 50 pb~! 2 fb~!
e o (J/ Y — putu™) ~ 350 MeV /c? ~ 27 MeV/c?
® 1 coverage (}J-) >€ 1.0 24 1.6
e kinematic acceptance 7x1073 7x1073
P > 6GeVL; UMEY
Pr ¥ 3 Gevk; 1<) M 039680
e trigger/off-line effic. 1% 25%
e background reduction X B '}?:

mass resol.
search window
same, displaced vty
p’s from b jets

e Signal (Events) 0 a8t 600
M
3 e Background (Events) 68 25,000
> 36e

o S/VN 0 600/220




CONCLUSION S

v Runw 2 (2£7') D@ will colleet

~ 50,000 bb R el X

for:  39<¢ Mu< 44 GV
P—f-m Yy 5 GeJ/e

p-,’.A y 3 GeVl.

QRUESTION 2

HOW MucH ©ONE CAN REDUCE +he
bb PHYSIcs BACKGRouWD BY REQUIRIN 6

- Ms fvom gsawme vix
- kiv\ema-(-(c cuts
- CLED wmethod ¥

NUMBER of b X, use ~ x3 e pi 26eV/e

observed



